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1.
, [4] . Riemann $R$ ,
$ds_{R}$ . $R$ $D$ , Riemann ,
$ds_{D}$ . , [3] , $D$
$ds_{D}/ds_{R}$ , 1 Riemann . [4]
, $R$
. , .
, (hyperbolically maximal domain) . ,
, . , $R$
.
2.
$R$ Riemann , $\Gamma$ $R$ . $R$
Riemann $R/\Gamma$ $\pi$ . $\Gamma$
$R$ $R^{*}$ : $R^{*}=$ {$p\in R|$ $\gamma\in\Gamma\backslash \{\mathrm{i}\mathrm{d}_{R}\}$ $\gamma(p)\neq p$}.
$R^{*}$ $R$ $\Gamma$- , $R\backslash R$” $R$ .
, , $\pi(R^{*})\not\cong \mathbb{C},$ $\mathbb{C}$
^




$\gamma\in\Gamma\backslash \{\mathrm{i}\mathrm{d}_{R}\}$ $\gamma(D)\cap D=\emptyset$ $R$ $D$ ,
$\mathscr{D}^{\Gamma}(R)$ , $p\in R$” $\mathscr{D}_{p}^{\Gamma}(R)=\{D\in \mathscr{D}^{\Gamma}(R)|p\in D\}$ . ,
$\mathscr{D}_{p}^{\Gamma}(R)\neq\emptyset$ . $\Gamma$ , $\mathscr{D}^{\Gamma}(R),$ $\mathscr{D}_{p}^{\Gamma}(R)$ , , $\mathscr{D}(R),$ $\mathscr{D}_{p}$ (R)
.
$\pi(R^{*})\not\cong \mathbb{C}$ , , $\mathscr{D}_{p}^{\Gamma}(R)$ $D$ $\mathrm{D}$ . , $D$ ,
-1 $ds_{D}$ . $D_{1},$ $D_{2}\in \mathscr{D}_{p}^{\Gamma}(R)$ , $ds_{D_{j}}=\lambda_{D_{j}}(z)|dz|$
$(j=1,2)$ , $ds_{D_{2}}/ds_{D_{1}}$ $D_{1}\cap D_{2}$ .
, .





$\preceq p$ , , (quasi-Order, preorder)
. , , .
, $(X, \preceq)$ $(\mathrm{Y}, \subseteq)$ $f$ , $x_{1}\preceq x_{2}$
$f(x_{1})\subseteq f$ (x2) , (quasi-Order preserving mapping)
. , $f$ , $f^{-1}$ , $f$ (quasi-Order
isomorphism) $\tau$
1. $\subset$ , $\mathscr{D}_{p}^{\Gamma}(R)$ . Schwarz , $D_{1},$ $D_{2}\subset \mathscr{D}_{p}^{\Gamma}(R)$ ,
$D_{1}\neq\subset D_{2}$ $(ds_{D_{2}}/ds_{D_{1}})(p)<1$ . , $\mathscr{D}_{p}^{\Gamma}(R)$ , ( )
$(\mathscr{D}_{p}^{\Gamma}(R), \subset)$
$(\mathscr{D}_{p}^{\Gamma}(R), \preceq p)$ . $\text{ }$ ,
. , $D_{1}\neq D_{2}$ $(ds_{D_{2}}/ds_{D_{1}})(p)=1$
.
,
1. $p\in R^{*}$ ,
$\mathscr{D}_{p}^{\Gamma}(R^{*})\ni D\vdash+\pi(D)\in\sim\pi$(p) $(\pi(R^{*}))$




2. $R$ $D$ , $p\in R^{*}$ $\mathscr{D}_{p}^{\Gamma}(R)$ , ,
181
$D’\in \mathscr{D}_{p}^{\Gamma}(R)$
$D’\preceq Dp$ , $\Gamma$
.
, , ,
, . , $\mathscr{D}_{p}^{\Gamma}(R)$
.
1. $p\in R^{*}$ , $\mathscr{D}_{p}^{\Gamma}(R)$ .
, $\Gamma$ . 1 . ,
1 , $\Gamma$ . $p$
$z$ , $z(p)=0$ . $D\in \mathscr{D}_{p}$ (R) , $w_{D}(p)=0$
$w_{D}$ : $Darrow \mathrm{D}$ . $w_{D}$ $z$ , $D_{1},$ $D_{2}\in \mathscr{D}_{p}(R)$
,
$D_{1}\prec D_{2}$ $\Leftrightarrow$ $|$wz1 $(0)|\geqq|$w$D_{2}’(0)|$
$\overline{p}$
. , $D\in \mathscr{D}_{p}$ (R) , $r>0$ $D\backslash \{q\in R||z(q)|\leqq r\}$
$\{\zeta\in \mathbb{C}|1<|\zeta|<\rho(r)\}$ .
$M_{z}(D\backslash \{p\})=1\mathrm{i}r\downarrow s$
$\frac{1}{2\pi}$ {$\log\rho(r)+$ 10g $r$}
, $z$ $D\backslash \{p\}$ (reduced modulus) ([7, \S 1.6]
[6, \S 3.2] ). ,
$M_{z}(D \backslash \{p\})=-\frac{1}{2\pi}\log|w_{D}’(0)|$
. , $M_{z}(D\backslash \{p\})$ $D\in \mathscr{D}_{p}$ (R) .
, $\check{R}_{p}=R\backslash \{p\}$ , $\check{R}_{p}$ p $=$ { $D\backslash \{p\}|D\in \mathscr{D}_{p}$(R)}
. , Strebel ([5, \S \S 9-11], [6, Theorem 23.2]) , 2
(i) $\check{R}_{p}\backslash \check{D}_{p}$ 0 ,
(ii) $\check{D}_{p}$ , $\check{R}_{p}$ 2 ( , $\check{D}_{p}$
, $\check{D}_{p}$ 1 )
$\check{D}_{p}\in$
$p$ . , Strebel ([6, TheO-
rem 23.1]) , $\check{D}_{p}$ , $p$ $M_{z}$ . ( $\check{D}_{p}$
, Jenkins-Suita [1, Theorem 1] .) ,
1 .
. (i) $\mathscr{D}_{p}^{\Gamma}(R)$ ( 1 ).
(ii) $p\neq p’$ $\mathscr{D}_{p}^{\Gamma}(R)$ $\mathscr{D}_{p}^{\Gamma},(R)$ .
, $p\in \mathrm{D}$ $\mathscr{D}_{p}$ (D) $\mathrm{D}$ . , 3 .
182
4.
, , , ,
. , 1 , $R$
2 ,
. , , , $\Gamma$
, .
2. $D$ , $q\in\partial D$ , $q$
$\{U_{n}\}$ :
(i) $n=1\cap U_{n}=\{q\};\infty$
(ii) $n\in \mathrm{N}$ ,
(a) $\overline{U}_{n}$ , $\overline{U}_{n}\subset U_{n-1}$ ,
(b) $\partial D\cap U_{n}$ ,
(c) $(\partial D\backslash \{q\})\cap U_{n}$ ., , ( )
.
2 , . $R$
, :
3. $R$ , .
, Jordan . 2
, $\mathrm{R}\mathrm{i}\mathrm{e}_{J}\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{n}$ $R$ $D$ $D$ ,
. , , $R$ 2
, .
$D$ (vertex) . , $D$ (interior angle)
. 2 , .
2. Riemann , $2\pi/m(m\in \mathrm{N}$ ,
$m\geqq 2)$ .
5.
Riemann $R$ $\Gamma$ $D$ , $\mathscr{D}^{\Gamma}(R)$ . , $D$
$\mathscr{D}^{\Gamma}(R)$ ( 1 ). , $D$
$\Gamma$ . , .
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4. Riemann $R$ $\Gamma$ $D$ , $\Gamma$
. , 3 :
(i) $\gamma\in\Gamma\backslash \{\mathrm{i}\mathrm{d}_{R}\}$ , $\gamma(D)\cap D=\emptyset$ ;
(ii) $\cup\gamma(\overline{D})=R$;
$\gamma\in\Gamma$
(iii) $R$ $K$ , $\gamma(\overline{D})\cap K\neq\emptyset$ $\gamma\in\Gamma$
.
, $R$ $\mathbb{H}$ . , $\Gamma$ Fuchs . $\mathbb{H}^{*}$ , $\mathbb{H}$
$\Gamma$ . $\pi(\mathbb{H}^{*})\not\cong \mathbb{C}$ ,
. , 1 , $\Gamma$
. 4 , $\Gamma$
. , , Dirichlet Ford
. , $\Gamma$ $D$ , 3
:
$\mathrm{D}\overline{\mathrm{H}}D$ Dirichlet , .
$\overline{\mathrm{D}}\mathrm{H}D$ , Dirichlet .
DH $D$ Dirichlet , .
, Dirichlet . $\mathbb{H}$ $d(\cdot, \neg)$
- $z_{0}\in \mathbb{H}^{*}$ ,
{ $z\in \mathbb{H}|$ $\gamma\in\Gamma\backslash \{\mathrm{i}\mathrm{d}_{R}\}$ $d$(z, $z_{0})<d($\gamma (z), $z_{0})$ }
, $z_{0}$ $\Gamma$ Dirichlet (Dirichlet fundamental domain) .
2. $\Gamma(1)$ (elliptic modular group) . $\Gamma(1)$
$z-* \frac{az+b}{cz+d}$ ( $a,$ $b,$ $c,$ $d\in \mathbb{Z}$ , ad-bc $=1$ )
. ,
$D_{1}=\{z\in \mathbb{H}||$ Re $z|< \frac{1}{2},$ $|$z $|>1\}$
, $2i$ $\Gamma(1)$ Dirichlet . , $\Gamma(1)$ Dirichlet
, $\pi$ . 2
, . , $\mathrm{D}\overline{\mathrm{H}}$ .
, Dirichlet . , Dirichlet
. , . $D$
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$\Gamma$ Dirichlet . $D$ $\sigma$ , $\gamma_{\sigma}\in\Gamma$ , $\gamma_{\sigma}^{-1}$ (\sigma ) $D$
. , $\sigma$ $\iota_{\sigma}$
$\iota_{\sigma}$ , $\mathbb{H}$ , $\sigma$ . $\tilde{\gamma}_{\sigma}=\iota_{\sigma}\circ\gamma_{\sigma}$ .
5. $D$ $\mathbb{H}$ Fuchs $\Gamma$ Dirichlet , $p\in D$ .
, $D$ $\mathscr{D}_{p}^{\Gamma}(\mathbb{H})$ , $D$ $\sigma$ , $\tilde{\gamma}_{\sigma}(D)=D$
$\tilde{\gamma}_{\sigma}(p)=p$ .
$D$ $\mathrm{D}$ $w$ , $w(p)=0$ . $D$ 2
$-dw^{2}/w^{2}$ , $p$ 2 , $D\backslash \{p\}$ . $D$ $\mathscr{D}_{p}^{\Gamma}(\mathbb{H})$
, 2 $\mathbb{H}$ $\Gamma$- 2
. 5 .
3. $\Gamma(1)$ $D_{1}$ 2 . , $D_{1}$ $\Gamma(1)$
. , 5 ,
$\tau_{1}=\{z\in D_{1}|{\rm Re} z=0\}$
$p$ , $D_{1}$ $\mathscr{D}_{p}^{\Gamma(1)}(\mathbb{H})$ . ,
Dirichlet
$D_{2}=$ { $z\in \mathbb{H}|0<{\rm Re} z<1,$ $|$z $|>1,$ $|$z-1$|>1$ } $,$
$D_{3}= \{z\in \mathbb{H}|0<{\rm Re} z<\frac{1}{2},$ $|$z–1 $|>1\}$
$\Gamma(1)$ . ,
$\ovalbox{\tt\small REJECT}=\{z\in D_{2}|{\rm Re} z=\frac{1}{2}\}$ , $\tau_{3}=\{z\in D_{3}||z|=1\}$
$p$ , $\mathscr{D}_{p}^{\Gamma(1)}$ (H) . $D_{j}(j=1,2,3)$ , DH . ,
3 .
4. $z_{0}\in D_{1}\backslash \tau_{1}$ $\Gamma(1)$ Dirichlet $D$ . $D$
$\sigma$ , $i$ , $g_{\sigma}(z)=-1/z$ , ,
$\lim_{D\ni zarrow\infty}\iota$ \sigma o$g_{\sigma}(z)= \lim_{\zetaarrow 0}\iota_{\sigma}(\zeta)\neq\infty$ . , $\iota_{\sigma}\circ g_{\sigma}(D)$ $\hat{\mathbb{C}}$ $\mathbb{H}$
, . , $D$ $\hat{\mathbb{C}}$ $\partial \mathbb{H}$ ,
. $\iota_{\sigma}\circ g_{\sigma}(D)\neq D$ , 5 $D$ , $p\in D$
$\mathscr{D}_{p}^{\Gamma(1)}(\mathbb{H})$ . , $D$ $\Gamma(1)$
. , $\mathrm{D}\overline{\mathrm{H}}$ ( 2 ).
5. $T= \bigcup_{g\in\Gamma(1)}g$ ( $\tau_{1}$ $\tau_{2}\cup\tau_{3}$) $p\in \mathbb{H}^{*}\backslash T$ $\mathscr{D}_{p}^{\Gamma(1)}(\mathbb{H})$ $D’$ $\Gamma(1)$
Dirichlet . . $D’$ Dirichlet
185
, $z_{0}’$ , 4 , $T$ . [(1)-
$z_{0}’\in\tau_{1}\cup\tau_{2}\cup\tau_{3}$ . , $k_{0}=1,2$ , $3$ $D’=D_{k_{0}}$
, 5 $p$ $\tau_{k_{0}}$ . $p\in \mathbb{H}^{*}\backslash T$
. , $D’$ Dirichlet . $D$ , DH .
2, 3, 4 , $\mathrm{D}\overline{\mathrm{H}},$ $\overline{\mathrm{D}}\mathrm{H},$ $\mathrm{D}$H . ,
, Dirichlet .
, Ford . $\Gamma$ Klein ,
$\Gamma$ , $\Gamma$ .
,
{ $z\in\hat{\mathbb{C}}|$ $\gamma\in\Gamma\backslash \{\mathrm{i}\mathrm{d}_{\hat{\mathbb{C}}}\}$ $|\gamma’(z)|<1$ }
$\Gamma$ Ford . , $\Gamma$ $\mathrm{D}$ Fuchs , $\Gamma$ Ford
$\mathrm{D}$ , $\Gamma$ $\mathrm{D}$ 0 Dirichlet
([2, Theorem $\mathrm{I}\mathrm{V}.7\mathrm{F}]$ ). , , Ford
.
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